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or the problem is based upon the definition of the probability of an event which is the total number of 
favorable oases divided by the total number of cases. 

In this problem, the favorable cases have been assumed to be proportional to the length of the arc 
<I>XPB and the total number of cases proportional to the length of the semi-circumference irXJPE. 

Hence, the chance that the man crosses the pond for any particular value of *, x and 9 being con- 
stant, is 

Now, all values of/(«) between the limits «=0 and z=R-x must be considered. Let 

h = 0±2-X == B-X^ TheQ) 2= |- X /(Z)=/(A)+/(2A)+/(3A) + .... +f{nh y 
n n z=o 

The chance that/lz) has the value of any particular term as/(fch) of this series is t/n, or h/(B— x). 

Hence, the chance that the man crosses the pond is ihe product of the chance that/(*A) is the value 
of /(s).multiplied by f(kh)/*=f(kh)/[n(B~x)) 

Hence, the chance that the man crosses the pond for all values of /(z) between the limits «=0 and z= 
R—x, x and 6 being constant, is 

/•J? -x 

0f _ J(h)+fVh)h+f(dh)h+...-rf(nh)h ^ J o m dZ ^ F(x) 



J 2 



-(R-x) n(B-x) 



F(x) is the chance of the man crossing the pond when the center of tha p>nd la at a certain fixed 
point. But the center of the pond may be any point in the field. The chance that the center of the pond 
falls on any point between two concentric circles whose radii are x and x+dx i.H nxdx/jrR*=2xd.c/R* . 

Hence, the chance of the man crossing the pond is (2xdx/R*)F(r) . and for all values of x between 
i=0 to x=R the chance is 

° 3 -.) o R* ""W-J R*J x(R-x)- VW - 

The chance that 9 has any value between » and 9+d0 is dt/v. 

Hence, the chance that the man crosses the pond for all values of +(«) between 0=0 to is 

Thus it appears that the first method when made to obey strictly the definition of probability leads 
to the same form for computation as the second. The first two solutions of this problem as published in 
the December Number, of Vol. VII, of the Monthly, are, therefore, incorrect. 

Dr. Martin informs me that Professor Seitz sent him a solution of this problem and obtained the 
same result as that given in the two solutions previously published. Professor Seitz, in his day, solved 
a great many very difficult probability problems, the solutions of very few of which have since been 
found erronous, if the laws of distribution assumed by him be grant -d. 

The above solution of the "pond problem" has the sanction of the ablest living mathematicians in 
this country. 

This point, viz. , that the total number of events are not to be obtained in such problems by writing 
for the denominator a certain set of definite integrals, should not be overlooked in solving probability 
problems of this particular in the future. 

130. Proposed by LOB C. WALKER. A. 11., Graduate Student, Leland Stanford University, Ca). 
Four points are taken at random on the surface of a given sphere ; show that the av- 
erage volume of a tetrahedron formed by the planes passing through the the points taken 
three and three, is 1-35 of the volume of the given sphere. 
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I. Solution by the PROPOSES. 

Choose A, B, C, D as the four random points; the center of the given 
sphere with radius r; ABFE a great circle 
through A, B; ABC a small circle through A, 
B, C with center S; DQF a small circle through 
J) parallel to ABC with center P; M the middle 
point of AB. 

Put OP=x, A8=r x , lAOB=o, lOMS 
=<f>, lGAB=<j; lSAM=</> t . Then we have 

AM—rs'm%0=r, cos^, , 

jSif=reos4<teos0=r, sin^, , 

08 =reos£0sin<£, 

AC^=2r I eos(V— 0,), 

PD^t/^-x 1 ), 

r,=r( sin 2 ^+cos 2 ^oos 8 ^)l , area ABC— 2rr,sin£0sin^eosO— </> t ), 

volume of tetrahedron D— ABG^SP.areaABG—^rr^ («-j-ra>s£0sin<*)sin£0 
Xsin0cos(tf<— ^, ). Hence we have for the required average volume 

V= 7tef*S*J « J„ L f \) §» y t(*+«5os4tein9>)sini(?8in0 

008(^—0, ).2nrdx 

+ J $rr, (*— rcos£0sin0)sin£0sin<*eos(^— ip x ).2xrdx\ 4rr, sin^eos(0— </> t )d<l> 

I I §rr, («+rcys^sin^)sin^sin^eos(0 + ^.).2)M*<fo; 

v •* — rcosJOsln* ' 

+ J §»^i O— «5os£0sin0)sin£tfsin^cos(0 + </> t ).2jmfej4w, smV<cos(^+ 0, ) ~\d 4> 

X2itr l sixi6d0 
= 3- J J II r I sin*0ooB*(^-^ 1 )d^+J r^sin^cos'O+^i)^ 

sin 8 £0cos£0(l +cos 8 £0sin 2 0)dW# 
= -|jJ f (sin 8 £0+3cos 8 £0cos 8 0)(l + cos 8 £0sinV)sin40eos£W<^ 

= ~2lJ (II + s|oos20- jVcos^d^^jrr* =^ of the volume of given sphere. 



